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(57) Abstract: A dielectric porcelain composition 
at least contains a main component including a 
dielectric oxide having a composition represented 
by the formula: [(Ca^r^OUCTiyZr.^Hf.XJd, 
a first sub-component including an Mn oxide and/or 
an Al oxide, and a glass component The symbols 
m, x, y, and z in the above formula expressing the 
composition molar ratio of dielectric oxide included 
in the main component are respectively within the 
following ranges: 0.90 ^ m ^ 1.04, preferably 
1.005 S m S 1.025; 0.5 g x < 1, preferably 0.6 ^ 
x g 0.9; 0.01 ^ y S 0.10 preferably, 0.02 gy^ 
0.07; 0 < z g 0.20, preferably 0 < z g 0.10. 
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(57) mm-. : — 

C (Ca.Sr,-.) O] . [ (Tl.Zr^Hf ,) 0 2 ] t^^SMOl 

tlZ*+<DMLtft*,Utt$:7ik'tm*m s x, y&XTfizAK 0. 90^1, 0 
4, «F*L<ttl. 00 5^1. 0 2 5, 0. 5Sx<l, ff4t<(io. 
6^x^0. 9, 0. OUy^O. 10, jff^UttO. 02^y^0. 07, 
0<z^0. 20,#*l<tt0<^0. lOOBfllKkS, 
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w m * 



[0 0 0 1] 
[0 0 0 2] 
[0 0 0 3] 

[0 0 0 4] 
[0 0 0 5] 
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[0 0 0 6] 

<-rst (5 M m^T) , mmimmzzvmmt&tn. (no m&T-tzt^? 

[0 0 0 7] 

50^+1 50ppm/ a C^^ffl-C^(C^>'hn>-/PpTtg^^1i«ffiiim 
[0 0 0 8] 

#fFl2 9 9 7 2 3 6t«.^tj;5^ 1 3 0 0° C«Tt«L, 
^tfiO?ag§t^/h$< , ^o- 15~+150pp my' 0 COffilTfit 
teW#Pr«-C, 2 5° C-?O»jS^iX10 ia Qgl±T, Jtfl***, P®iE 

[0 0 0 9] 
[0 0 10] 

*K 1 3 0 0° C^TT'i^pTtgffeiJ, Wi©M»$<, ^o- 
1 5~+ 1 5 0 p pm, '° C©«B-Cffi*fc«»pr«B-C, 2 5° CT«©«ii 
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* 1X1 °" QK-t^, tt«2Eg ( t a n 8 ) 0MttflW#tt#4,fe 

<> iWM«r«<UTt>«|»tt(OAilrMri«|R)^A<, u*»t>Jft*«tt©^ 

[0011] 
[0 0 12] 

C (Ca.S r,-„) 0].[(Ti y Z r i-,-,H f J o.] ^$tl5M©i 

0. 90^1. 04,»SL<ttl. 0 0 5^ 1. 0 2 5, 

0. 5Sx<l,ffSL<|i 0 . 6 ^ x g 0. 9, 

0. Olgy^O. lO^IKfiO. 02^y^0. 07, 

0<z^0. 20, »^L<fi0<z^0. 10Oi«^^#ii 

[0 0 13] 

**r*LTV^fcit> % ^ili^li, 1 3 0 0° C«Ttf«M**tW-c* 
9, »lttOUffft#^S<, ^o-15~+15 0ppm/° C*>*HT? 
ffi#^$lJ^pI^ T% 2 5° Ct'Wlfeijg^ixiO 13 QK±-c, Jt0im^ % ft 
HIES ( t a n 8 ) ®Mtt*tt#tttf'>*< , |MMMI«ff< LT 

[0 0 14] 
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0, rt»«*iOIRII*«6^»{:»ILT, ^5^WU-^ay#jS 
[0 0 15] 

10 0 16] 

[0 0 17] 
[0 0 18] 
[0 0 19] 

«»tt«***<**«rtifcjb9, ^tfoi, 1 3 0 0° 
[0 0 2 0] 

tftSL-TO. 2-5mol%, ^bl^KliO. 2-3mol% > huISA 1 

K«AhO 3 |Ci|[U0. l-10moll^C»a<tt0. 1~ 
5 m o 1 



- 4 - 



WO 2004/063119 PCT/JP2003/016178 



[0 0 2 1 J 

OMMk#lt^« < tan6 OHftftttfftt^« < fcoT< 

[0 0 2 2] 

[0 0 2 3] 

T0~2. 5mol% Ott**fcl,%) , 3 L < f±0 . 5-2. 

5 m o 1 

[0 0 2 4] 
[0 0 2 5] 

$ ^(-> BaOiCaOi^ — JKSC (Ba, Ca) 

[0 0 2 6] 

#£U<te x W«^f9^ia^, [ (Ba.Cax-v) O] .Si0 2 

tr jk) »»^9^rit^oiaj«s:«t«©v, w^neH, o 

^v^l % 0. 5^w^4. 0©*Bfc*>!K «nE5Jf9^J«^, tttl±j*&l 
00mol%fc^Lt, 0. 5-15mol%, 3fclC#*L<ttO. 1 ~ 5 m 
ol *6lc»4L<tt, W»#?*tf#©|^5*;+©v, wtt, 0. 

5^v^l, 0. 5 5 ^ 3 . OOglffeo, 
[0 0 2 7] 
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[0 0 2 8 1 

So 

[0 0 2 9] 

frl£L<«: N S c*5j;^Y^^tf#±^^c D 5^0/>^< t io£ x MSB 
i^lOO^/o^U, 0. 0 2-1. 5molo/ 0> £ b L < 0 . 

10-1. 0mol%^ o 7^4b\ #±^7c^(C« v Sc, Y^&{^ 7 > ? S 

[0 0 3 0] 

&£L<te N Nb, Mo, Ta, Wfci^MgOrtO^^i^io^, fulE 
±/&#l 0 0^^%(c*J-L-T, 0. 02-1. 5mol%, £<bK#£L<fiO. 
10-1. 0mol%ttf o rttPxD^tt, HUl20#±^7n*<bi{ffl^^^ii-T 

i^lOOW/oWLt, 0. 02-1. 5mol%, £ <bK#£ L < 0 . 
10-1. Omo l%t^5iHS^tU\ 
[0 0 3 1] 

[0 0 3 2] 
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[0 0 3 3J 
[0 0 3 4] 

itucio, *NMft&tf&— c*Bd»<, 1 3 0 0° c^T^Wi&S-c+ 

[0 0 3 51 

^ hSr*«6*b, ^©*Mf5fc»©iai^ 1 3 0 0° C^TTfc 
[0 0 3 61 

ilOWa«aJ2„mfilT, iO»4L<ttl. 5 M m^ *fc 1 . 0 „ m 
[0 0 3 71 

[0 0 3 8J 
[0 0 3 9J 
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[0 0 4 0] 

[0 0 4 1 ] 
[0 0 4 2] 
[0 0 4 3] 

0 0° C«T"C*Mt5 i t ^tit5, 
[0 0 4 4] 

mm (TMA) 

[0 0 4 5] 

[0 0 4 6] 

a^ir g ^ y ^ rz ^>=r y-» 
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&iihft,k£j;i,^ (0> 4 _ 5 6mm) x (Q 2 _ 5 Qmm) x 

(0. 2-1. 9mm) 
[0 0 4 7] 

[0 0 4 8] 

[ (Ca.S rx-J O] m [ (T i ,Z r ,-,.,Hf ,) O z ] ft 5 



#5? x&ftk kh-Sfro 

[0 04 9] 

0. 90gmgl, 04,»St<|ii. 0 0 5^1. 025 

0. 5gx<l, ^L<liO. 6 ^ x ^ 0 . 9, 

0. Olgy^O. 10, ^L<ftO. 0 2=Sy igO. 07, 

0 < z = °- 20,^L<i40< Z gO. 10©l«tfc6„ 
[0 0 5 0] 

^ttfoi, ft*tt#eT-t-s«AKa>s D 

[0 0 5 1] 
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[0 0 5 2] 

ft**rt»c*>?>, «M*tt*ffiT-#-a«rti^*5 0 

[0 0 5 3] 

«#tt***<**«rtHC*,0, *#fffSfc % 1 3 0 0° CKTC^WC 
[0 0 5 4] 

LT0. 2~5mol°/ 0> £ <b L < J* 0 . 2 ~ 3m o 1 A 1 Hfc** 

AhO 3 «U0. 1-lOmoll *feKl#*L<f±0.- l>5mol 

[0 0 5 5] 

Mn|ttl ^ »»*ttft^*jj:tiw»ft*fcur»ins*t5. *©*an* 

eftttftttfftf:*** < tan5 ONKfttt^^$ < *oT< 

[0 0 5 6] 

[0 0 5 7] 

#*L<«\ iE±^100mo 1%(^LT, VfiWbttSrV.OsltJftltL 
T0~2. 5mol% (fc^ u Ott***^) , $ *b L < 0 . 5-2. 

5 m o 1 

[0 0 5 8] 

- 10 - 



WO 2004/063119 PCT/JP2003/016178 



[0 0 5 9] 

#£L<«, 7 />&< tts i O, LT£tf. 

X^XtiMfrti:, S^lC, BaOtCaOim> -jft5£ (Ba, Ca 

[0 0 6 0] 

#*L<«, [ (Ba.Ca,.,) O] w SiO z (jg»x<y*A 

^JMfcaoJWfca;*©^ w***t^ O^v^l 
0. 5^w^4. 0©*Hte*D, tt|E^^*^ iB^lOOmol 
%KS*LT, 0. 5-15mol%, 3feKl#*L<ttO. 1 - 5 m o 1 
•TSo *fe»t«F*L<tt, if7^«^© v , wf^ 0. 5sSv2Sl x 
0. 5 5 ^ 3 . 0©|gfflt^5 o 
[0 0 6 1] 

[0 0 6 2] 

[0 0 6 3] 

^lOO^tJUt, 0. 02-1. 5molo/ ON *&|c#ft b < tt0 . 1 

0-1. Omo i%Hrtp 0 fc*5, #±«7c*»j:tt, sc, Yoffljfc, 

[0 0 6 4] 

#£L<fi % Nb, Mo % Ta % W*5«tt^Mg(DrtO/>4< £ lo^ 
^lOO^WLT, 0. 02-1. 5mol%, 3&R:#*L<ttO. 1 

o-i. 0moi%nrtf o ctte>©5E*tt, iWfe©#±«i5c*tia^* 3 -e:T» 
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io~i. omoi%^:t uv% 0 

[0 0 6 5] 
[0 0 6 6] 

J:!,*. Rt<Ml2tt > 3*,, 

[0 0 6 7] 

ftgB@fc]ig 3 

Wiil7DttS:ft5fc^ **JR*m** ^ iL/tffl ^ 
C r , Cofeit)!Al A»?,IiRSix5 1 mU±<Djtmt N i L< , 

Ni^«t»(ctt N P, Fe, Mg^O#SM^0. Hi%gS£int 

Mm, #{^1~2. 5 M migt«fc§-i^tU\ 
[0 0 6 8] 
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1 0~5 0 Amgg-efc5rH^^Ll\ 
TO 0 6 9] 

[0 0 7 0] 
[0 0 7 1 ] 

[0 0 7 2] 

tltz.ffifcXfo^Xt>&\,\ 
[0 0 7 3] 

«lc±BUm(HWfiAtto«j«j:ftfi j; 5 fcft«-*t«J: ^. enfeoff 
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[0 0 7 4J 

*»K , fc***tt, ^^«r*«»*J + K:*»Lfct>O"ea5,0, ***** 

[0 0 7 5 J 
[0 0 7 6J 

[0 0 7 71 

k imftk br**:*!!*, 16-40 B$fHJ#-A-^ft }£X*m&-tZ> Zbic£<9 
ff3. WfcRJfcSilxfcV^ fca«110 0« c-1 3 0 0' 

[0 0 7 8J 

mk, ±®Lttm*K?A-k*mm^xm®zi-iz> 0 twammm^-x 
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[0 0 7 9] 
[0 0 8 0] 

[0 0 8 1] 
[0 0 8 2] 

£5-3 0 0° C/W^ J:9#*b<ttl0-1 00- C.1|^^jg|^ 
18 0-4 0 0° C, i9#4L<tt2 0 0-30 0' C, STOBff^O. 
5~2 4B#Ffl N £ <9&£L<te5~2 OB^^S. 
[0 0 8 3] 



iilO-'-lO-'PatU i9iflL<IHO-'-10- 3 Pa (lO" 5 ~ 
10" l2 a tm) tf5 0 ^Bt^a^/E^^^^^^^^^^^^ 



- 15 - 



WO 2004/063119 PCT/JP2003/016178 



[0 0 8 4] 

*mm<D®:Wum^ noo 4 c^t, ^*l<«i 0 o o~i 3 o o° c, 
i9ff*u<tti2oo-i3oo* c-e*>a. immm#i&rieztmm{t# 

[0 0 8 5] 

L<{±2 0 0~3 0 0° C,-'#HK UfibfflftlHfco. 5~8*m, J: 0 L 
<ttl-3l*|RK ^*(IigiS^5 0-5 0 0 o Cx'BfrlW, J:«J#*L<f42 0 0- 
3 0 0° C/^a, »*#BB*»3:3t5ctt#i8fti:^ <5 ct i j asb<% 

[0 0 8 6] 
[0 0 8 7] 



*S*«Cfc#-e*5. 7-=-^BBftOBfc*^£Ett, L < {4 l 0 -« P a £A 
±s i^L<ttl~iO-Pa <10-~10-. t m) T^o 0 ft**£E 

[0 0 8 8] 

T=-/W©D*©#iWUett % 1150° C^T. iOftjIUttBOO-H 
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[0 0 8 9] 

<tt6 ^ 10 ^ »Jll:50~5 0 0 o C/*|RK ±0#SL<ttioo 

~3oo° c/ffitu 7=-;w# B ^^attt, fcaii, 

[0 0 9 0] 
[0 0 9 1 ] 

[0 0 9 2] 

S Ifcli^f^ i ^^/^ i Ojg^^x « f 6 0 0-8 0 0° CfCTl 0^-1 
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[0 0 9 3] 
[0 0 9 4] 
[0 0 9 5] 

[0 0 9 6] 

«Wo**©*«*rJ:0**WfcUfc3l|l|[«t*»f, fete* 

[0 0 9 7] 



1 



*1\ ww^t5fcftofflWH. T , *w*iw«io. i 

~1. S.mOi^IS (SrCOa , CaCOj , Ti0 2 % ZrO z % H 

fo 2 ) toXTma&am &mMvtc 0 um^comm^ m 

mm. (MnCOa , BaCOa) Sfcttms* (Al.O,, S i O,, Y.O.fctf) 
[0 0 9 8] 

*»**ffofc 0 ^OA«««rf&lid«. *®tt«M»* % i i o 0° 

C~1 3 0 0° C*Jj:0t2-4flrlB©*#T.fi«|Ufc o *©*te, #<b^« 

[0 0 9 9] 
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r©J:5iat»t,tLfcRft«©J!|*#:Bfti OOSigfl^ T*yA4M&4. 
[0 10 0] 

[0101] 
[0 10 2] 

^y->v - h<H«u z<D±izL?mnmmm'<-xb&wm\'iz.<Dibs pe 

[0 10 3] 

T=-A- (MS) SrfToT, OI«fe?5!y^itoJ#*#fc. flft^f ^^Sti, 

^#-CfTofe 0 «|*W:, 0 0° C/BSWK ««fflgi 2 8 0° 

C ffiWH2lMl| t WS3 0 0 1 C.'B^ ftWUfcN, + H 2 

(il»2X10-'~5X10- 3 Pa«) 0^#-X?frofe 0 T 
Wl9 0 0° C, fiAftttl$ffl9l$|HK »«3 0 0° C/B# 

ihk jpaufcN, mm&m*3. 54xio- ! p a ) ©&#-cfTo 

fc„ ^^.tt^T^— /H7>BR©#H«C^Ojpjfi^tt % tR^^3 5° ci 
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[0104] 

* = > 7* V* Wis? '/U&fflt. 

[0 10 5] 

^OJ:?l'tT#P,M#ty^©t^X(4, 3. 2mmX 1. OmmXO. 

[0106] 

feMM^ ( § r ) ., j ftjRjgfit; dp) 
^ryt(7)t>^W^ L , a£J«U6 2 5" CTT^A'LCR^-« ( Y 
HPtt*4 2 7 4A) fcf, Mfttft 1 k H . , A*flT*^A- («Mj£) IV 

^<^m, Iftlftfi^tf (7K.'^fX^R8 3 4 0A) £H3^T, 2 5° C 

»W«r2 0° Cilfcfc*, 25-125° c OH 
«*5B*|-e, lftfc#t5»t»ttW- 1 5 0~+ 1 5 0 p pa/ C £ 

tiWACl2 5/C2 5 (ppm/° C) TKHCiDJMjLfc, 
[0 10 7] 

AC12 5./C2 5= { (C12 5-C2 5) /C2 5} X (1/(125- 
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2 5) ) fcfc'U C125lil25' CtCftl? C 

2 5«2 5° C»C*jrtS»«*««-f. 
[0108] 

^fyfOty^H^t^ 2 0 0° CT?70V/,mOiljliff^W 
iMU «tt (IR) #2xio-Qtefc**T©i*IKr % KIA«)H»2:U 

[0 10 9J 



^ £ p°a © % SiJ £ Hb tc . 
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£ 


I R (Q) 


AC/CCppm/t:) 


(h) 


/VP BB j^- K CJ-T-U.1^i 

( fj. m) 




&1 


33 


2X10 13 


+45 


250 


1.7 


0. 0 


2 


35 


9X10 13 


+3 


260 


1.5 


0.0 


3 


38 


9X10 13 


+3 


280 


1.5 


0. 0 


4 


36 


9X10 13 


+6 


265 


1.5 


0. 0 


^5 


14 


2X10 9 


+3 


20 


0.9 






16 


! 3X10 9 


+3 


19 


0.9 





i 


35 


3X10 13 


•»-8 


275 


1.4 


0. 0 


8 


36 


5X10 13 


+10 


270 


1.6 


0. 0 


& : 9 


40 


3X10 13 


+44 


250 


0.9 


0. 0 


8U0 


35 


3X10 13 


+41 


30 


0.9 


2.0 


11 


36 


9X10 13 


+5 


265 


1.4 


0. 0 


12 


36 


6X10 13 


+7 


270 


1.5 


0. 0 


;^13 


15 


2X10 9 


+3 


25 


0.9 




j$U4 


39 


3X10 13 


+50 


1 235 


1 


0.0 


15 


3ft 


9X10 13 


+5 


270 


1.4 


o.o i 


16 


35 


9X10 13 


+5 


265 


1.5 


0.0 


mi 


15 


5X10 9 


+3 


25 


0.9 




m% 


33 


7X10 9 


+9 


10 


1.3 




19 


38 


9X10 13 


+5 


280 


1.6 


0.0 


20 


36 


5X10 13 


+5. 


280 


1.6 


0.0 


^21 


36 


8X10 13 


+50 


20 


1.5 


0.0 


i*22 


33 


9X10 9 


+9 


10 


1.3 




23 


37 


9X10 13 


+3 


270 


1.5 


o.o ! 


24 


38 


8X10 13 


+9 [ 


270 


1.4 


0.0 


•*-25 


20 


8X10 13 


+4 


260 


0.9 


0.0 



m mHBfiLfBk'ttt. n=1000*, 1 0 10 SXTttekt-r5 



[0 110] 

*i*J:tJ«*2tc^-t-j: 1 ~ 5 ^jt^-^ - t X\ [ (Ca.s 

ri-J O] n [ (T i y Z r ,- y _ z H f ,) 0 2 ] ^*S;fc**Mfc©»«fcIWMb£ 
^frZj&ftlZ&^T % 0. 6*x< 1% #*u<ttO. 6^x^0. 9©<H>fc % 
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[0 1 1 1 J 

[ (Ca.Sr.-J O] m [ (Ti T 2r»-,-.Hf.) O,] 
#iMb*Sr*tp^^K:33VNT, 0. OUy^o. lO^fUfto. 02 

[0 112] 

*lfe=fct>^2^^-t-J; o~l 3Srtt:«i-5- t-e, 

[ (Ca.Sr.-J O] m [ (T i , Z r i-,-,H f ,) 0 2 ] tVT^iSg^i 
#iMb*«r^tf^5>n:i3^T, 0< z ^o. 20, »n<ij:o<z^o, 1 
°^ ( ^ »«**JJ:U t «««tt«s*#<, $ifW/j>§<, ftp***** 

[0 113] 

Sfc, * 1 *5cfcD?^2 {d^i-J; p (d, ftJ(^#^-l 4~1 7*it;K-f5-^^ 
[ (Ca.Sr,.,) O] . [ (T i y Z r.-.-.Hf .) O.] -?**£fr«!&jft4>ftMt 

l«Wb*«r*tf**^K:*jvxT, 0. 90^1. 0 

[0 114] 

*l*5ct^2^-r e t ^#-^-1 8 ^2 1 

±^10 0mol%(^Lt, MnMlrMnO^lLtO. 2-5mo 

[0 115] 

±^10 0mol%|^LT ( Ali»Al 2 O 3 (uilLt0. 1-10 
mol%, *fe|C#*b<ttO. l-5mol%^*5»*lC,Rt**5J:tJ! 

»»«m#**<, #Mfl2^,jxs< % «ntR?A^ft 
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